This pilot study finds that parents who think that their child will be stigmatized and who perceive that epilepsy limits their child, report higher levels of four child behavioural problems than reported by other parents of children with epilepsy. Those children with epilepsy who report that their parents use an over-controlling psychological approach to parenting report higher levels of four behavioural problems than those children with epilepsy who do not report over-contTolling behaviour from their parents.
INTRODUCTION
Childhood epilepsy appears to have three general sociopsychological effects: (1) children with epilepsy have more behavioural and emotional problems (depressed mood, low self-esteem, and high levels of behavioural problems at home and at school) than other children; (2) parents of children with epilepsy may think that their child will be stigmatized; (3) families which have a child with epilepsy appear to function differently from other families. However, perceived stigma and disrupted family dynamics can also cause problematic behavioural and emotional outcomes in children. One may reasonably ask then, to what degree epilepsy produces poor behavioural outcomes directly, and to what degree are these outcomes related both to the parents' fear of stigma and to concomitant changes in parenting? This paper examines these issues in a pilot study of children with epilepsy and their parents.
BACKGROUNDRESEARCH
First, previous studies have found that children with epilepsy are at risk from a variety of behavioural and emotional problems. Regardless of the comparison sample (siblings', children with asthma2v3, children with diabetes4 or children from a random sample of the population 1*5*6), children with epilepsy appear, prior to control for other relevant variables, to fare worse-emotionally and behaviourally--than those with whom they are compared. Studies consistently find that children with epilepsy have poorer self-esteem, are more likely to be depressed, have higher levels of behavioural problems at home, and find it more difficult to interact with their peers and adults at school** 3* 5.
Sometimes these outcomes are related to characteristics of the epilepsy itself. Generally, children whose epilepsy began early in life, has been relatively long lasting, or is characterized by frequent seizures, 384 S. Carlton-Ford et al have more negative outcomes7.*. Sometimes specific seizure types are associated with higher levels of psychological problems. For example, complex partial seizures have been found to be associated with higher levels of psychological problems7. Similarly, children taking phenobarbital tend to have more severe problems than children taking other medications; children being treated with multiple anticonvulsants often fare more poorly than other children with epilepsy7. Results for seizure and medication variables9 are, however, often inconsistent from study to study and across different outcomes.
Secondly, although public attitudes towards epilepsy appear to have become less stigmatizing since the 194Os", adults with epilepsy believe that they are stigmatized "7 '*. The feeling of being stigmatized is not, however, directly related to experiences of being stigmatized13. For example, about one-third of adults with epilepsy can cite an instance of discrimination against themselves, but nearly all (90%) report feelings of being stigmatized". Parents of children with epilepsy may, similarly, think that both other adults and their child's peers stigmatize their child; such parents appear to introduce the issue of stigma to their children". These fears revolve around the potential for social rejection that comes with a publicly witnessed seizure15. The probability of a seizure being witnessed will probably be related to seizure frequency, type, and severity. So, perceived stigma may be related to these seizure variables as well.
Thirdly, the families of children with epilepsy appear both to function differently compared with other families and to change over time. Again consistently, the dynamics change for the worse; families of children with epilepsy are less creative in handling problems, using a more rigid interactional style16; they also have less-well-developed interactional resources** 17. These differences appear to develop over time and affect other family members as well. Siblings of children with newly diagnosed epilepsy do not score particularly high on measures of psychological disturbance4; when length of time since diagnosis is not considered, however, siblings of children with epilepsy score worse than members of control families'*.
Changes in family dynamics appear to take place at the level of the parent-child dyad. Both mothers and fathers of children with epilepsy have been found to reject their children more than parents of 'healthy' children. Parents of children with epilepsy generally believe that the epilepsy has an adverse affect'* and hold lower expectations for their child than for their other children*O. Mothers can either facilitate or hinder the problem-solving efforts of children with epilepsy*'. In experimental situations mother-child interaction exerts effects on problem behaviour at least as strong as medical variables**. Clinicians have suspected that parental over-control may be a problem23*24, and too much parental worry and control is cited in retrospective studies of childhood epilepsy15. In general, children whose parents believe that their child will be stigmatized and who attempt to control their child too strongly will probably fare worse behaviourally and emotionally.
The three general sets of variables discussed above-seizure and medication variables, perceived stigma, and parenting+ould be independent causes of behavioural and emotional problems. Altematively, parental reactions could mediate between medical and seizure variables and behavioural and emotional outcomes. Based on previous research5, we suspect that the effects of epilepsy on children's behavioural problems are, at least in part, mediated by parental perceptions and behaviour. Variables, like perceived stigma and parental over-control, should be more extreme the more severe and observable the epilepsy; these parental variables should, in turn, predict worse behavioural problems.
In order for mediation to occur in a way consistent with the hypothesized causal ordering, three conditions must hold: (1) medical and seizure variables must be related to behavioural and emotional problems; (2) seizure and medical variables must be more strongly related to perceived stigma and parenting than they are to behavioural problems; and (3) perceived stigma and parenting must be more strongly related to behavioural and emotional problems than are medical variables. If these three conditions hold, then the effects of medical and seizure variables on behavioural and emotional problems should be reduced (or even eliminated) when we control for perceived stigma and parenting. By examining both mediated and unmediated effects we gain a better understanding of the complete web of relations involved in the behavioural problems of children with epilepsy.
METHODS

Sample
We identified children with epilepsy through the Department of Pediatric Neurology at a local hospital. With the aid of each child's neurologist, we introduced the study to the parents of children who met our inclusion criteria. Children had to be between the ages of 6 and 13 (average age = 10.04 years), to have non-degenerative epilepsy as their primary diagnosis, to be on medication, and to be free of other complicating factors (e.g. severe mental retardation). Fol- lowing procedures approved by the human subjects review board, over the course of a year we identified and contacted the parents of 73 children who were eligible and consented to participate in the study. In slightly over half of these families (n = 37), we obtained simultaneous but separate interviews with both the adult responsible for coordinating medical care (for 31 families this was the mother) and with the child. Interviews were scheduled for times separate from the child's neurological evaluation, but were conducted at the hospital where the child received neurological care. We attempted to minimize self-selection by providing child care for siblings during the interview and by providing taxi vouchers for families who needed transportation. The median family income was approximately $30,000 per year; approximately twothirds of the parents had had more than a high-school education. The sample was evenly split between females and males (17 vs. 20, respectively). The racial split was roughly proportional to our metropolitan area (27 white, 10 African-American).
Measures
Information about medications and seizure type were coded from patient records by a trained medical researcher and double-checked with the primary neurologist when necessary. Other measures, as indicated below, are based on either parent or child reports. If not reported in the text, the exact wording of the questions for all scales is available from the first author.
Medications. As indicated in Table 1 , children were taking one or more of the following medications: acetazolamide (n = 2); carbamezepine (n = 17); ethosuxirnide (n = 2); phenobarbital (n = 2); phenytoin (n = 4); or valproic acid (n = 16). Although as reported below, we do find some individual medication effects, we find no additional effect of polytherapy.
Seizure type. Table 1 also shows the classification of children by seizure type: absence (n = 9); complex partial (n = 20); secondarily generalized (n = 4); simple partial (n = 5); tonic-clonic (n = 9); unclassified (n = 1). There was no evidence of any effect of having multiple seizure types (n = 7) above and beyond the effects of individual seizure types. As a result of our sample selection process (described above), all of our subjects have idiopathic seizures, not epilepsy syndromes.
Seizure frequency The child's parent was asked two questions. Were seizures occurring daily, weekly, monthly, or yearly? How frequently were seizures occurring within that period? These two pieces of information were then converted to create a single variable indicating the number of seizures per year. As shown in Table 1 , children averaged 732.43 seizures per year or about two per day. As indicated by the comparatively low median seizure frequency (12.00 per year), however, most children in our sample have relatively few seizures. Slightly less than one-third of the chtidren (n = 11) were seizure free during the previous year.
Seizure severity. Using a seven-point scale from 'not at ah' to 'extremely' severe, each parent was asked: Overall, how would you describe the severity of your child's seizures? On this scale a 4 indicates 'moderate' control, which is only slightly higher than the average (mean = 3.46).
Perceived limitations. Parents were asked four questions (adapted from Ryan et al 12) about how seizures directly affected their child (alpha = 0.75). Each of the questions was answered using a seven-point scale where 1 indicated 'almost never' limited and 7 indicated 'almost always' limited. The average (mean = 11.95) corresponds to a report weighted slightly towards the end of the scale indicating less limitation. In addition, parents were first asked six questions about how other people behaved towards their child (adapted from Ryan er al '*) and then 12 questions about how people generally behaved towards a child with epilepsy (adapted from Link et a125). Each question was answered on a seven-point scale with a score of 1 indicating that stigma was extremely unlikely and a score of 7 indicating that stigma was extremely likely. The two sets of questions formed a single scale (alpha = 0.93). The average scale total (mean = 5 1.97) corresponds to a response of indicating slightly less than a moderate likelihood of stigma for each item.
Child's report of parent's behaviour.
Children were asked about the way the parent being interviewed acted as a parent. We used a version of the Child's Report of Parent's Behaviour Index26 the vocabulary of which we modified (with the help of two children's reading and vocabulary specialists) to be more appropriate for the younger children in our sample. We created three scales based on the results of factor analyses from previous researchZ6**'. Only one scale, Perceived Parent's Psychological Over-Control (16 items; alpha = 0.79), predicted any children's selfreported behavioural problems in our step-wise analyses. The other two scales, Rejection (alpha = 0.93) and Lax Control (alpha = 0.80) did not prove predictive in the step-wise analyses, and are not discussed below.
Parallel parent-report measures, with reliabilities ranging from 0.77 to 0.82, were developed and used in analyses. Consistent with previous research that shows a lack of correspondence between parent and child reports of the 'same' phenomenon'*, our parent and child reports of parenting share less than 15% of their variance (r = 0.07-0.37). Parents' reports of how they parent the child with epilepsy were included in analyses, but did not predict any reports of children's behavioural problems in our step-wise analyses. As a result, they are not discussed below.
Child's behavioural problems.
We used ageappropriate behavioural problem items from the National Health Interview Survey29. The items are very similar to questions used in the Child Behavior Checklist3', which has been used successfully in research on children with epilepsy7*3'*32. These 20 items form four factors: home behavioural problems, school behavioural problems, depressed mood, and impulsiveness5. Since previous research** shows that parent and child reports very often diverge, we asked each parent to report on the child's behaviour and asked each child to report on her or his own behaviour.
We then created parallel scales for each of the four previously identified dimensions (see Table 2 for reliabilities and other scale characteristics). Parent reports and child reports of three of the four dimensions share relatively little variance (2% of depressed mood; 14% home behavioural problems, and 14% impulsiveness). In only one dimension do the two reports share a substantial proportion of their variance (29% for school behavioural problems). The average correlation among items was generally lower when parent and child reports are combined; reliabilities for combined reports did not improve despite doubling the test length33. As shown in our analyses below, different variables predict parent and child reports. 
ANALYSIS PLAN
Our analysis plan tends to maximize the effects of medical and seizure variables compared with parenting and perceived stigma. First, perceived limitations and perceived stigma were predicted using simple step-wise regressions that allowed demographic background variables, medication type, seizure type, seizure frequency, seizure severity, and other variables to enter if significant. Secondly, the eight children's behavioural problem variables were predicted using an hierarchical step-wise approach. For each behavioural problem Perceived stigma and psychological over-control variable, demographic background variables, medication type, seizure type, seizure frequency, and seizure severity variables were allowed to enter into each equation. The variables with significant effects in this second step (i.e. medication and seizure variables) were held in the equation. Thus perceived limitations, perceived stigma, all six parenting variables, and control variables entered each equation; these new variables were retained only if they added significant predictive power.
Subsequent analyses (not shown) demonstrate that, regardless of the order in which sets of variables were entered into the hierarchical step-wise equations, the same variables almost always emerged as significant. Many variables (e.g. demographic background, parent's stigma-coping styles, and child's attitude toward illness) were never significant in the step-wise analyses.
The analyses presented below are based on the maximum number of cases. The results for the variables found in the figures below remain virtually identical regardless of missing data. As with our analysis plan, our handling of missing data tends to minimize the effects of perceived stigma and parenting. Given the small sample size, adjusted R-squares are reported. Table 3 presents correlations among variables that were significant in the analysis of parents' reports of children's behavioural problems. Quite consistently, simple partial seizures are associated with more beneficial outcomes. For parent reports, simple partial seizures are associated with lower levels of perceived stigma, perceived limitations, and behavioural problems. Perhaps this is so since simple partial seizures do not necessarily involve either loss of consciousness or generalized seizure activity*". Seizure frequency and seizure severity are generally, though not always, associated with significantly higher levels of perceived stigma, perceived limitations and with higher levels of behavioural problems. Perceived limitations and perceived stigma are always significantly associated with higher levels of children's behavioural problems as reported by their children. Importantly, where mediation effects appear in the regression results (which are discussed below), the magnitude of the correlations is consistent with viewing stigma or parenting as the variable that mediates between medical variables and behavioural problems. For example, simple partial seizures are more strongly related to perceived stigma (-0.303) than they are to school behavioural problems (-0.236), and perceived stigma is more strongly related to school behavioural problems (0.446) than are simple partial seizures.
RESULTS
Patterns of correlation
Bivariate results for children's self-reported behavioural problems are presented in Table 4 . For these variables, we also see a consistent pattern of results. Simple partial seizures are associated with lessperceived parental psychological over-control, and to a lesser degree, with lower levels of self-reported behavioural problems. Perceived parental psychological over-control is consistently, and fairly strongly, associated with higher levels of self-reported behavioural problems. Absence seizures, on the other hand, tend to be related more strongly to behavioural problems than to perceived parental psychological over-control. Treatment with ethosuximide is related only to higher levels of depressed mood. Since absence seizures are generally treated with ethosuximide (r = 0.42 in our sample), these two results probably reflect aspects of the same medical problem.
Effects on parents' reports of their child's behavioural problem Figure 1 presents the significant results from the last step of each analysis for parents' reports of children's behavioural problems. Results for variables that enter into the analysis early, but fail to remain significant, are discussed below but not presented. The effects of medications and seizure variables that appear to be completely mediated by perceived stigma and perceived limitations are shown on the extreme left of the diagram; medication and seizure variables that appear to have partially mediated or unmediated direct effects on parents' reports of children's behavioural problems are shown at the extreme right of the diagram.
Seizure severity and simple partial seizures (which are not significantly correlated with each other) appear to affect behavioural problems only indirectly through their effects on perceived stigma and perceived limitations. In fact, the bivariate relationship between seizure severity and parents' reports of their child's depressed mood (r = 0.33) appears to be completely mediated by perceived stigma. Having simple partial seizures (compared with other types of seizure) has no significant bivariate relationships with parents' reports of their child's behavioural problems. Parents of children with simple partial seizures (compared with children with other types of seizure) are significantly less likely both to fear stigma (beta = -0.30) and to view their children as limited by their epilepsy (beta = -0.34).
As can be seen from examining the centre of Fig. 1 , the most consistent predictor of parents' reports of 388 S. Carlton-Ford et a/ their child's behavioural problems is parents' reports of perceived stigma. Parents who believe that their child will be stigmatized also report significantly higher levels of depressed mood (beta = 0.57) home behavioural problems (beta = OSI), and school behavioural problems (beta = 0.44). Parents who report that their child's epilepsy is limiting are significantly more likely to report (beta = 0.49) that their child is impulsive. In addition, children with more frequent seizures are reported as having worse depressed moods (beta = 0.40) than children with less-frequent seizures. Children with absence seizures (compared with children with other types of seizure) are more likely to be reported as having school behavioural problems (beta = 0.43). These last two effects appear to be unmediated by perceived stigma and limitations. A large number of potential predictors (e.g. number of seizure types, number of medications, seizure control, perceived clumsiness, parent's stigma management techniques, the child's perception of her/his epilepsy as an illness) are never significant.
Effects on children's self-reported behavioural problems
The significant results from the last step of each analysis of children's self-reported behavioural problems are found in Fig. 2 . The figure shows, on the left side, medication and seizure variables which appear to have indirect effects on children's behaviour; medication and seizure variables with direct effects are shown on the right-hand side.
Children diagnosed as having simple partial seizures report significantly lower levels of parents' attempts at psychological over-control than do children with other types of seizure (beta = -0.58). Although the correlation between simple partial seizures and home behavioural problems was significant (r = -0.39) this relationship completely disappears once parental psychological over-control enters the analysis.
This single variable, children's perception of parent's psychological over-control, most strongly and consistently predicts children's self-reported behaviour; children who perceive their parents as psychologically over-controlling report themselves to be more depressed (beta = 0.52), as more of a problem at home (beta = 0.68), as more of a problem at school (beta = 0.39), and as more impulsive (beta = 0.40). In addition, children taking ethosuximide report a significantly more depressed mood than do children taking other medications (beta = 0.40), an effect that is virtually independent of parenting. Similarly, children with absence seizures report being more impulsive (beta = 0.37) than do children diagnosed with other types of seizures. This effect is approximately 20% smaller after controlling for mediating variables than it was before (beta = 0.47). As with parent reports, many potential predictors were never significant in the step-wise analyses of children's self-reported behavioural and emotional problems.
CONCLUSIONS
The results of the study should be interpreted cautiously. Our sample is quite small, and although the pattern of correlations is consistent with the causal ordering we have hypothesized, the data are cross sectional. The results for this pilot study suggest, albeit tentatively, that characteristics of the epilepsy, type of medications, perceived stigma, perceived limitations resulting from seizures, and parenting form a web 390 S. Carlton-Ford et a/ of relationships that predicts behavioural problems in children with epilepsy. The effects of seizure severity and simple partial seizures appear to be mediated by perceived stigma and parenting. Since only two children were treated with ethosuximide, the results for that variable are probably not representative.
Consistent with other research34, our results show a lack of strong correspondence between parent's reports and children's reports of the 'same' phenomena. Parallel reports (of both parenting and child behaviour) are positively but weakly related to each other. In addition, similar, but far from identical, sets of variables predict parent's and children's reports of behavioural problems. For example, simple partial seizures, absence seizures, seizure frequency, parental perceptions of stigma, and parent's perceptions of their child's limitations are all involved in the web of relationships that predict parental reports of less-than-optimal children's behaviour. The web of relationships for children's reports of their own behaviour, on the other hand, involves simple partial seizures, absence seizures, ethosuximide, and the child's perception of how he or she is parented. For each web, the effects of simple partial seizures are mediated by a parenting variable; but the parenting variables are different for parent reports compared with children's reports.
What are we to make of the lack of correspondence between children's and parent's reports on parallel measures? Although one might be tempted to discount children's reports, it would be a mistake to do so. Parent's reports about their children, although valid for certain purposes, are not necessarily accurate reports of what their children are doing and feeling**. Reports of behavioural problems call not only for observations of behaviour but inferences about motivation and evaluation of behaviour with reference to cultural standards. As a result, a child's report and a parent's report each represent equally valid, but discrepant, interpretations of the child's behaviouS4.
Previous research35v36 demonstrates that the individual's interpretation is crucial. In fact, the more internal or private the behaviour or feeling (e.g. depressed mood) the less accurate are parent's assessments of their child's behaviour likely to be; for publicly constructed and enforced assessments of behavioural problems (e.g. school problems) agreement is likely to be more complete. This discrepancy is well understood in the clinical literature where, for example, the most common reasons for identifying an adolescent as depressed is not a parent's report of the child's depressed mood but behavioural problems. Our results, with the lowest agreement for reports of depressed mood and the highest agreement between reports of school behavioural problems mirror the degree of private vs. public construction and enforcement of what count as problems.
Future research should attend to both children's and parent's reports in examining the relationship between parenting and the behavioural problems of children with epilepsy. Studies should focus on carefully assessing both congruences and differences between different family member's reports and not simply focusing either on single individuals or the family as a global system. With larger and perhaps longitudinal samples, researchers could test to see whether statistical relations that apparently differ in magnitude are statistically different3' and implement other more sophisticated dyadic models3*. Such research could move beyond prediction to modelling more adequately the causal influences among medical, psychological, and sociological variables.
From a more practical point of view, parents of children with epilepsy should be encouraged to learn more about epilepsy and stigma, and to become involved in parent support groups3'*"'. Our results suggest that such groups probably need to focus less on parenting per se and more on parent's understandings of and reactions to epilepsy and fears that they may have about the reactions of others to their child's condition. In contrast, programmes for children and adolescents should probably focus on how children understand and interpret their parent's behaviour. In addition, children and adolescents with severe seizure disorder problems may benefit from interventions designed to help them overcome behavioural and emotional problems and to cope with vocational issues".
